t 22 August 2006 CONVERTIBLE VERTI CAL TAKE- OFF AND LANDI NG M NI ATURE
AERI AL VEH CLE |. Technical Field O The Invention The present invention
rel ates generally to aircraft. I|l. Background O The Invention In the
past, attenpts have been nmade to conbine fixed wing airplanes with

helicorpters t”, achieve vertical take-off and landing (VT
capabilities. Exanples include the Lockheed XFV-1 and the E%%@B?%“ﬁ?%ﬁl

Pogo. The Pogo, for exanple, was thlrgi one feet éﬁﬁ? qug with a
twenty-six feet ( 2B ONVERBIRIEE t ¥ERTAGALATREEGOF R, AMNREIRBi | i zer above
the wing was matched by an equally sized ventral fin bel ow which could be
jettisoned for an enmer gencCHINAATIRE AERLAGI VBEIGRE first double
transition fromvertical flight to horizontal flight and back to a

vertical |anding by the Pogo was made on Novenber 2, 1954. The Pogo was
flown until Novenber 1956. The Lockheed XFV-1 never made a vertical

t akeof f and Th - StnoRekabihonal vertical /short
t ake- of f and Igpg: ?%%%Hégéf ?ﬁ%r?gr junp jet, was introduced in the
1960' s and masq¥&§d SUCC%§%'@éﬁﬁldh SEVA A Janddar )y cegpai gns. 22 August

2006 reserl

aircraftc.

II. Background Of The Invention

Tn the past, attempts have besn mads to combine
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=ke-off and landing (VTOL) capabil

includs the Lockheed XfV-1 and the Convair X£¥Y-1 Pogo.

The Pogo, for example, was thirty-one feet (31')

long with a twenty-six feet (26') wide delta wing. A la;ge

vertical stabilizer ebove the wing was matched by an

equally sized ventral fin below which could be jettisonad

for an emergency horizontal landing. The first double

‘transition from vertical flight to herizontal flicght and

hack to a wvertical landing by the Pogo was made oOn

November 2, 1954. The Pogo was flown until November 1856.

The Lockheed ¥XFV-1 never made a vertical takeoff and

landing. The world's first cperational vertical/short

take-cff and landing (VSTOL), the Harrier jump jet, was

introduced in the 1960's and was used successfully in .

several military campaigns.



Fi xed wi ng airplanes and helicopters have conpletely perneated worl dw de
commerce and warfare. Presently, they are used to nove civilians,

sol diers, goods, supplies, etc. to nearly any place in the world.

Mor eover, fixed wing airplanes and helicopters are used to quickly
transport injured persons or organs to apd from hosoitals. %hp%&r{gs&s | aw
enf orcenent agencies, and intelligence agencies also use thém chase
crimnals, target, soy, and gather any other type of information. VTQOL
and VSTOL aircraft havesseenwised iairdhaent|y o SFEGFIRHFitddye

m ssions' but these types of aircraft have never achieved the w despread
success ofc@ﬁpygafeilgnalpefrira@tdem ngocailcplizizes aommbekicopird s #a& fiaxepart
tothe difficulty In powering and controlling them Snaller unmanned fi xed
wing ai fp'@ﬁ.@?eﬁegv, helhggpt grs hawedpreyednesel utiolisusyei kbadders) et hal
and non-| ethal ordhance delivery, crowd control, targeting. etc. However, a
relatively small, _u LLcr af a L apgitdon; fetpmren,yen ki ca
flight (1i%&°9%a ﬁ@%gg(r)iprktesgr)gg%d h"oc?i g‘%%&é& -ﬁ%h?’s‘(’ﬁé@elg fﬁd w?e'ng
airplane), has not been provided., Thus, the presen i.nvent [ gpj.zes
that ther @?%e%v%edgi‘ﬁﬁga“ﬁé‘lgat‘il\fé? des?m?né;) ﬁﬁﬁé%ﬁgd%é%?iéaﬁo vLé%?(gl Ebthat
can -transition between a vertical flight node and a horizontab fLight
nmode and ®ustkiy SFERGPORSdelBUTEFj @gRISons or organs to and Irdom

hospitals. Militaries, law enforcement agencies, and

intelligence agencies also use them to chase criminals,

targec, spy, and gather any other type of information.
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have never achieved the widespread success of convention

fixed wing airplares and helicopters due in part To the

difficulty in powering and controlling them.

Smaller unmanned fixed wing airplanes eand

helicopters have proved useful for surveillance, lethal

and non-lethal ordnance delivery, crowd control,

targeting. etc. However, a relatively small, unmanned

aircraft that can transition between vertical flight (like

& helicopter) and horizontal flight (like a fixed wing

airplanz), has not been providad. Thus, ths present

invention recognizes that there is a need for a relatively

small, unmanned aerial vehicle that can transition between

& vertical flight mode and & horizontal flight mode and

sustain either mode of £flight.



22 August 2006 3 SUMVARY OF THE I NVENTION I n accordance wth the

I nvention, there is provided an aerial vehicle, conprising: a rotor guard
assenbly; 5 an upper fusel age segnent extending upwardly fromthe rotor
guard assenbly; a | ower fusel age segnent. extendi ng dowmmwardly fromthe

rotor guard assenbly; at |east one rotor rotating within the 58 § tg §6d
10 assenbly between the upper fusel age segnent and the | ower 3] g
segnent; at |east one turning vane flap extending fromthe rotor guard
assenbly below the rotor; and at |east one grid fin extending radially from
the 15 lower fusel age segment bel ow the turning vane flap, the grid fin
allowing the aerial vehicle to transition between a vertical flight node
and a horizontal flight node. In a preferred enbodi nent, the aerial vehicle

further includes an underca Bhﬁgg t Qat t wardly fromthe 20
outer periphery of the rotorE uar Ya??e%%%y. so, a powerplant is
installed in thaﬂ(ww&nﬂu&ebagat&egmmnunvadraoanttherehesr@tuwigadrdn

assenbly. The pguer pI has shaft t hat extends between the | ower
fusel age s Yghic e, compr151

a rotor guard assembly;
5 an upper fuselage segment extending upwardly from the

rotor guard assembly;
a lower fuselage segment extending downwardly from the

rotor guard assembly;
at least one rotor rotating within the zrotor guard

10 assembly between the upper fuselage segment and the lower

fuselage segment; )
~at least one turning wvane flap extending from the

rotor guard assembly below the rotor; and
at least one grid fin extending radially from the

15 lower fuselage segment below the turning vane flap, the

grid fin allowing the aerial wvehicle to transition between
a vertical flight mode and a horizontal flighé mode .
In a preferred embodiment, the aerial vehicle further

includes an undercarriage that extends downwardly from the

20 outer periphery of the rotor guard assembly. Also, a

powerplant is installed in the lower fuselage segment

adjacentrto the rotor guar& assembly. The power plant has

a shaft that extends between the lower fuselage segment and

the upper fuselage segment and the rotor is rigidly

25 attached to the shaft.
a fuel tank is installed in the upper
The

Preferably,
fuselage segment adjacent to the rotor guard assembly.

fuel tank includes a bladder instalied




t he upper fusel age segnent and the rotor is rigidly 25 attached to the
shaft. Preferably, a fuel tank is installed in the upper fuselage segnent
adj acent to the rotor guard assembly. The fuel tank includes a bl adder
installed 4 22 August 2006 therein. The bJ adder is inflatabpZAtugust 2006
pressurize fuel in the fuel tank. In a preferred enbodi ment, a fuel |ine
| eads fromthe fuel tank to the powerplant and is routed partially .
external to therednqar grieedbassdetl is Alrsilatable gho ppasssue iizendyeladdt
fromthe powerplant to the bladder within the fuel tank and is routed

partially exh@rngahaio ¢ihe r ot am guargteresadd yembodampnef,era eduedboliment ,
an upper cap is installed on the upper fusel age segnent. One or nore

sensors are me%ggzgf%%t bi,n tﬂleélug@%ﬁ cap- tggegﬁﬂ%p%lgﬁe ahe ary opphrad

sensor, an i (T'R) "sénsor, adio freq RF) sensor, a magnetic

Addi t1 onal |y P et B EERE a0 i ber O 8o SBa T 17 Tere b upper ap

The canera can be a video canera, a still _canerg, a digit video c a,

a digital stihighcapsessure cdiigie vikpasditansiol aﬂb? a&@g%a?a%#e F/?dgg;%

camera, a thermal inaging canera, an infrared video canera, a nig@}all

vi sion camer laglder within the fuel tank and is routed pa \'g
external to the rotor guard assembly.

In a preferred embodiment, an upper cap 1is
installed on the upper fuselage segment. One or more
sensors are disposed within the upper cap. The sensor can
be an optical sensor, an infrared (IR) sensor, a radio
frequency (RF) sensor, a magnetic field sensor, a chemical
sensor, an acoustic sensor, a motion sensor, etc.
Additionally, one or more cameras can be disposed within
the upper cap.: The camera can be a video camera, a still
camera, a digital video camera, a digital still camera, a
color video camera, a black-and-white videc camera, a
thermal imaging camefa, an infrared video camera, a night
vision camera, etc.

Pieferably, the aerial vehicle also includes a
microprocessor within the upper fuselage segment. A
transceiver is connected to the microprocessor and extends
through the upper cap. In a preferred embodiment, the

serial vehicle further includes a global positioning

satellite (G.P.S.) system within the upper fuselage



Preferably, the aerial vehicle also includes a mcroprocessor within the
upper fusel age segnent. A transceiver is connected to the microprocessor
and extends through the upper cap. In a preferred enbodi nent, the aerial
vehicl e further includes a global positioning satellite (GP.S. ) system

W thin the upper fusel age 22 August 2006 5 segnent. The G P S IS
al so connected to the mcroprocessor. in another aspect of %%%u%¥%?§Q§
-invéntion, there is provided an aerial vehicle, conprising: 5 a fusel age
defining a longitudinal axis; a rotor guard assenbly surrounding at |east a
portion of the fuselage in a plane perpendicular to the, |ongitudinal
axis; at least one rotor rotating wi thinthe rotor guard- 10 assenbly in a
pl ane perpendicular to the |ongitudinal axis; at |east one turning vane
flap extending downwardly fromthe rotor guard, the turning vane fb%%

havi ng one eegmehtngedithent Ga®héd t syshemr ot®r gF8r dFoPﬂécgﬁ?niFﬁj e flap
rotating about a radial axis extending radially fromthe 15 |ongitudi nal
axi s7 and aflFEEB¥°BRBSCHrid fin extending radially fromthe fuselage
bel ow t he turni ngnhvanethkapaspkergrafd the poeaenpginvention, there 1is

provided an aerial vehicle, comprising:
5 a fuselage defining a longitudinal axis;
a Totor guard assembly surrounding at least a portion

of the fuselage in a plane perpendicular to  the.

longitudinal axis;
at least one rotor rotating within the rotor guard

10 assembly in a plane perpendicular to the longitudinal axis;
at least one turning vane flap extending downwardly
from the rotor guard, the turning vane flap having one end

hingedly attached Lo the rotor guard, the turning vane flap

rotating about a radial axis extending radially from the

15 1longitudinal axis; and
at least one grid fin extending radially £from the

fuselage ‘below the turning vane flap, the grid fin rotating

about a central axis extending radially from the

longitudinal axis.



about a central axis extending radially fromthe |ongitudinal axis. 22
August 2006 6 The present invention will now be described, by way o, f
exanple, wi t h reference to the acconpanying draw ngs, in which: BRIEF
DESCRI PTI ON OF THE DRAWNGS Figure | is a side plan view of the aerial
vehicle of the present invention; Figure 2 is a cross-sectio | ew he
aerial vehicle taken along line 2- Zgi n Figure 1; Figure 3 igbéUEUStQBOé
cross-section view of the aerial, vehi@le taken al ong line 33 in Figure I|;
Figure 4 is a cross-section view of the aerial vehicle taken along |Iine
4-4 in Figure 1, Figore bresesatbliovierdi ayr awidl aowf el dgseskbedand i gure
6 is a block diagramof a control system DESCRI PTI ON OF AN EMBODI MENT OF
THE | NVENTJON  Ref eckizRg1ieni tialch -, refboekbgur @ol, tte acecabmpemmivcing is
shown and generally designated 10. Figure 1 shows that the aerial vehicle

10 incl Ud%gf& per, , fuseliage segment 12 and a | ower fuselage segment 14
that are connected be a rotor guard assenbly 16. in a

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a side plan view of the aerial

vehicle of the presesnt invention:

Figure 2 is & cross-sgction view of the aerial

vehicie taken aleng line 2Z-2 in Figure 1;

cross—section view of the ceriel

vehicle taken aleng.line 3+3 in Figure 1;

Figure 4 is a cross-section view of the aerisl

vehicle taksn along line 4-4 in Figure 1:

Figure 5 is a block diagram of a -fuel system;

and

Figure 6 is 2 block diagram of a control system.

DESCRIPTIONVOF AN EMBODIMENT OF THE INVENTION
Referring initially -to Figure 1, an aerial
Figure 1

vehicle is shown and generally designated 10.

that the =aerial wvehicle 10 includes an upper

shows

fuselage segment 12 and a lower fusslage segment 14 that

are connected by a rotor guard assembly 16. In a

preferred embodiment, the fuselage segments 12, 14 are

hollow tubular members which ars open at each erd.



preferred enbodi nent, the fusel age segnents 121, 14 are hollow tubul ar
menbers which are open at each end. 7 22 August 2006 Preferably, the

fusel age segnents 12, 14 are made froma graphite epoxy conposite, but can
be nade fromany other suitable material ell known in the 22 Augdst 2006
menti oned above, the |Iower end of the upper fuselage segnent 12 and the

upper end of the |lower fuselage segnent 14 are engaged with tHe r.ot or
guard assenBrgfesabRiyyuriehe fuselagssREINEE LRe g@ri%ﬁfe e Fclfgrofb a
i ncludes an undercarriage that, in this non-limting, exenplary

enbodi nent, guaphites exioxy egapissiteatbektend Bownvwaradds fr ofFéRe outRY
peri phery of the rotor guard assenbly 16. The legs 18 are equally spaced

around t he odtBerPeuipa®le afatdreia0twel guticwaskenbhy 46t.and are angl ed
Wi th respect to a longitudinal axis 20 defined by the aerial vehicle 10.

It Is to be understood shapofeodestRRd A0ne CaBYRE fdnedoar uie rappabl e
and can be configured to a ?om/ the aerial vehicle 10 to alight on surfaces

theout er - per ERAARSor SR ort budi assibl SIS and o ke pabur ey e
Cinder carr | ag@uee ige | EaBFE ed % 02the GB0BDSFusHEERe SRBNeRPEEs sAE°Ffle
Iower assembly 16. Figure 1 further shows that the aerial
vehicle 10 includes an undercarriage that, in this
non-limiting, exemplary embodiment, comprises six legs 18
that extend downwardly from the outer periphery of the
rotor guard assembly 16. The legs 18 are equally spaced
around the outer periphery of the rotor gquard assembly 16
and are angled with respect to a longitudinal axis 20
defined by the aerial wvehicle 10.

It is to be understood that the undercarriage
can be fixed or retractable and can be configured to allow
the aerial vehicle 10 to alight on surfaces of varying
contour. As described above, the undercarriage is mounted
on the outer periphery of the rotor guard assembly 16 and
is structurally‘coupled to the turning vanes, described
below, to allow 1loads on the undercarriage to be
transferred to the upper fuselage segment 12 and the lower
fuselage segment 14. Preferably, the undercarriage is

made from a graphite epoxy composite, but can be made from

any other suitable material well known in the art. The



fusel age segnent 14. Pref
epoxy conposite,

known in the art.
gui ck rel ease nechani sm
10 is |launched, e.g.,

can be designed to absorb inpacts caused

el astoneri c pol yners,
etc.

is

and the |l ower cap 24 are

As shown in Figure 1, an upper cap 22 is
of the upperdtaselrag@csegrint 3159, MFeiddr 2bH 1 destF
established within the upper Cap *22. A lower cap 24 is
the | ower endadfidieitover Husphadé seifnent thed agsiahows ke ap

erably, the undercarriage

but can be made from any other suitable materi al
The 22 August 2006 S undercarriage can al so include a
to allowit to drop-off after the aerial

made froma graphite
wel |

S

vehicl e

for a one-way m ssion. Moreover, the der i age
by Ilanding, e.g., %J%BH@US?%(%
shock-absorbi ng foam hi nges, shock absorbing feet,
Lnstallid on the .upper_ end
525" Mafetdi1>bel ow,
di sposed on

b

@r iap 22

hem spherically shaped, but they can be any

aerodynanig@&ﬂahéeproatga
cap 24 provides a snmooth fairing off which boattali
signi ficantly, reducedowhen it i aerdfbneg
e.g., like a conventfonal fixed-w ng airplane. The
protects the enpennage 26, .descrj drdk
segnent 1,“Qégﬁbheeégﬁboﬁgﬁﬁ?.%5%%%r1t

foam hinges, shock absorbing feet, etc.

1 an

As

shown

in Figure 1,

upper

te sbapea i bneswkg bmisndenst odidreoivar,t hasower

drag can be

nedehbCla@sics b i Pt @aneaftikieghteynode,

| ower cap 24 al so

xﬂﬁé ahd1 ped oW shBex-hewskbliugel age
e

cap 22 1is

instailed en the upper end of the upper fuselage segment

12. A sensor bay, described in d
estzblished within the upper cap 22. A
disposed on the lower end of the lowex
14. BAs shown thz upger cap 22 and the
hemispherically shaped, but they

aerodynamicall_ appzppriate.shape. it is

etail Dbelow, is

o
.

dx

lowsr cap is

fuselage ssgment

czn

to be understood

that the lower cap 24 provides a smooth fairing off which

boattail drag can be significently reduced when the aerial

venicle is

conventional I

protects the empennage 26,

"lower fuselage

lower fuselage segment 14

caused by dirt,

segment 14,

and. ampeanna

debris, exhaust gases,

described in detail below,

like

in airplane £flight mode, e.qg., a
ixed-wing airplans. The lower cap 24 also
the

and the components within the

2¢ from damzags

The

lower cap 24 is preferzbly made from an ensrgy absorbing

rial.

mate

landing, the

Thus,

lewar

cap 24 can absorb ths

if anv of the legs 18 are damaged during

impact.



| ower fusel age segnent 14 and enpennage 2b from damage caused by dirt,
debris, exhaust gases, inpact, etc. The |ower cap 24 is preferably made
froman energy absorbing material. Thus, if any of the |l egs 18 are damaged
during landing, the |ower can 24 can absorb the inpact. 22 August 2006 9
In a preferred enbodi nent, the aerial vehicle 10 includes p ,
preferably six, turning vane flaps 28. _The turnlng vane fIa%%hg@Egggoa
equal |y spaced around the rotor guard %ssenbly It') and are placed beneath
the rotor, described bel ow As described in detail below each turning
vane flap 28 i s hingedly prtdeheeddt emodimaintg Vdree ad T h YHRIESEOR Oguar d
assenbly 16. Also, each turning vane flao 28 is aligned wth a respective
leg IS extendidys - bramatihe gokosrguayd sissenbhynifg Mzmevdilape 28 .
respective roll control serv-1 30, e.g.0 a rotary elettro-nechanica

ser Vo- aCt Lt or nnectedri 9o8a0ly £ HENiR@aMaRe $bated2& ranchaconheol s
t he rotat#@h t%%%io 8 C¥ rol? contr ol se?@h 30 isrigidly attached -to

the outer periphery,of _t Fotar S ¥alBeaRdcH NGlddest &r shaf t
' 142 that | ngét tga%ar%% ?%s%%?ég gct %\%C%Lﬂ%n?%&vgneef aS 23 1t is 1o be
under stood, t hat, ti roll c tro 1% 30, areq.ssyqd | cal g gogmands
so as toSeSIOr iR aé’rq'é?w\/e?#%l eé*‘zﬁ&égg% fi gal ICle %gg'ch t%ﬁﬁﬁ ng ®

turning vane flap 28 is hingedly attached to a turning

vane within the rotor guard assembly 16. Also, each

turning vane flap 28 is aligned with 2 respective leg 18

extending from the rotecr guard assembly 16. Mcreover, a

active roll contrel Servso 30, e.g., a rotary

electro-mechanicel .servo-actuater, Iis connected to each

turning vane flap 28 and centrols the rotation ctheresof.

Each rcll control! servo 30

outer periphery of the rotor guard assembly 16

attached to &a respective

—

includes a shaft 32 that is

It is to be understood that the

turning vane flap 28.

roll control servos 30 are issued identical commands so as

to roll the aerial vehicle 10. Specifically, each turning

vane flap 28 is rotated about its hinged end, through an

axis extending radizlly from the longitudinal axis 20, in

order to generate rolling moman around the longitudinal

axis 20,  Accordingly, the turning vane flaps 28 are

designed to counter atmospheric effects and changes 1in

rolling moments due to inartial lcading or unloading.




vane flap 28 is rotated about its hinged end, through an axis extending
radially fromthe longitudinal axis 20, in order to generate rolling
nonents -around the |ongitudinal axis 20. Accordingly, the turning vane
flaps 28 are designed to counter atnosphegic effects and changaegusti2006
rolling moments due -to inertial |oading or unloading. 10 22 August 2006
in a preferred enbodinent, the turning vane flaps 28 are fabricated froma
structural ly stiff natéhlam.\Mﬂ&ﬁenxﬁdnr&mhydmﬂﬁmtghtth% gtuangRgphyiee
epoxy conposite, to allow for rapid transitions and increase the speed
and responsi yYaness 28 dfe pebidtavelii Cremld dturiwcgunzdlly net bifiewweesial
Preferably, the width of each turning vane flap 28 is such that the inner

edge of eachyhliap 28 g i sserghgat anhddi stianee frongt he eentgriph Dingi t epoxmgl
axis 20 of the aerial vehlcle 10 than t ‘out er peri phery of the

enpennage 20 ofisiiise . lef’ﬁof’ége§ggiﬁe?rghb‘itlfo'dls et s goppsisechbe

enpennage 26 Gt codntera e aerial vehicle caused by
the turning vane flaps 28 Fi ure 1 fur shows, t er.-al

10 can i ncl u§@egY e TESRORS! vt?ﬁ\etssszlo‘% Agf:‘?h(?\ﬁﬁl‘-‘l]{’: %‘gﬁ%t%e 1CO;(@)ln ?‘l’%nl t
34 can include plural control buttons 36 and a joy, stick 38.

o
buttons 36 ameliiag danedyeksss EFxelssalded t@%oﬂ%%h e ‘??‘FkghFuB'F“Pﬂe

aeri al
vane flap 28 is such that the inner edge of each flap 28

is a greater distance from the central longitudinal axis
20 of the aerial wvehicle 10 than the outer periphery of
the empennage 26. Otherwise, the below-described grid
fins that comprise the empennage 26 might counteract the
motion of the aerial vehicle caused by the turning vane
flaps 28.

Figure 1 further shows that the aerial vehicle
10 can include a remote control unit 34. As shown, the
remote control unit 34 can include plural contrel buttons
36 and a joy stick 38. Thus, the buttons 36 and the joy
stick 38 can be used to control the flight of the aerial
vehicle 10.

Referring to Figure 2, the aerial vehicle 10 is
shown with the fuselage segments 12, 14, the caps 22, 24,
and the rotor guard assembly 16 cross—-sectioned to reveal
the interior components of the aerial vehicle 10. Figure
2 shows that the rotor guard assembly 16 includes plural

upper turning vanes 40 and plural lower turning vanes 42



vehicle 10. Referring to Figure 2, the aerial vehicle 10 is shown with the
fusel age segnents 12, 14, the caps 22, 24, and the rotor guard assenbly 16
cross-sectioned to reveal the interior conponents of the aerial vehicle
10. Figure 2 shows that the rotor guard ggsenbly 16 incl udeg2pugusti2oospper
turning vanes 40 and plural |ower turning vanes 42 22 August 2006 that
extend radially froma generally cylindrical rotor uard,hub.44.to

general |y cykhagriestendt gadfiplly waFP™ 4. IBEeLRcwY, FH lf}éﬁégaio,rc%f%re
integrally formed with the rotor guard hub 44 and the rotor guard wall_ 46,
but it can beaappred atédtichaa ghrevahdy ylisgrigal haetey awddd tveelhal |
46 can be forned separately and then attached to each other by a neans

wel | known i ggt he par tsheiwel) ashe chenesatOyeldi age Ineegmeerlentbuied Heltipper
fusel age segnment 12 and the upper end of the |ower fusel age segnent 14

are di sposedgyit @o%g&ﬂ%\.{%d)rhl%'aitg iy e Fhusr bherd ueallagss segnentts

12, 14 are supporte e rotor guard assenbly 16. It is to be

understood that the rotor. gu epbly sab et 0 AEr I Hd
vehicl e and ©8fs ﬁwﬁ%?%ﬁcgﬁfégtgﬁgﬁ C gséé§¥%§9ﬂ$%y@%b %R& g%?fal vehi cl e

10. The rotor guard assenbly 16 is desjgned so {hat lateral ' S
can be absor 688 tfdreRP dgitn§e forme separateiy Lnadtled St ddifed 9ad

each other by a means well known in the art such as
chemical welding. The lower end of the upper fuselage
segment 12 and the upper‘end of the lower fuselage segment
14 are disposed within the rotor gquard hub 44. Thus, the
fuselage segments 12, 14 are supported by the rotor guard
assembly 16.

It is to be understood that the rotor guard
assembly 16 lends safety to the aerial vehicle and
observers or objects in close proximity to the aerial
vehicle 10. The rotoﬁ guard assembly 16 is designed so
that lateral strike loads can be absorbed thereby during
close-quarters hovering maneuvers. The rotor guard
assembly 16 also increases the efficiency of the aerial
vehicle 10 in that tip-effects of the rotor, described
below, are reduced. It can be appreciated that the rotor
guard assembly 16 can be lined with a rub strip to further
redﬁce tip losses and it can be lined with anechoic
materials to absorb acoustic energy. Further, the rotor

guard assembly 16 can be penetrated and/or perforated fox




cl ose-quarters hovering maneuvers. The rotor guard assenbly 16 al so

I ncreases the efficiency of the aerial wvehicle 10 in that tip-effects of
the rotor, described below, are reduced. It can be appreciated that the
rotor guard assenbly 16 can be |ined vvithlza rub strip to fuzzhg%ustgg@wce
tip losses and it can be lined with anechoic materials to absorb acoustic
energy. Further, the rotaor uard assenbly 16 can be penetratea and/ or
perforated foRCa9sHIC AyGiSNE ABeLiPEakigRat @ andFFEeFmPAgRigRY ©Ff
accomodati on of subsystem conponents. The rotor guard assenbly 16 can

al so be fabrissveystenmdaipondnicknessThat erdtds guand casseminy alé can
t hi ckness that is substantial enough to allow the rotor guard assenbly 16

to house ancialsdé ybpaghbadeatkedyfreom Sdidwet i qlavesplmatedBailpsoal liedcan
within the |ower fusel age segnent 14. It is to be understood that the

powerpl ant 48, £A0 Be 14 iBiaidsd UEREPE 12 S ant BAD R@oRly £JPE12bw the
I nternal conbustion engine, or any type of electric notor. In this

ot 1 AP URLTETL ol BE RAIRP AN Ay s el

st abl i shed bot ween t heFLAUESOR 1919w | SoPaYETEIanEn 48 190 a1 13d) S5PASS”

is rigidly attached to the shaft 50 and rotates perpendicularly to the
the lower fuselage segment 14. It is to be understood
that the powerplant 48 can be a micro turbine, a rotary
engine, any type of internal combustion engine, or ahy
type of electric motor. In this non-limiting, exemplary
embodiment the powerplant 48 is an internal combustion
engine. As shown, the powerplant 48 includes a shaft 50
that extends perpendicularly into the rotor guard assembly
16 within the space established between the ends of the
fuselage segments 12, 14. A‘rotor 52 is rigidly attached
to the shaft 50 and rotates perpendicularly to the
longitudinal axis 20 within the rotor guard assembly 16.
Tt is to be understood that the rotor 52 can have‘any
number of blades and blade chords. Moreover the rotor 52
can be made of any suitable structural material well known
in the art. Preferably, .the rotor 52 extends from the
center of the shaft 50 outward to the inner periphery of
the rotor guard wall 46 in order to reduce tip losses

which are normally encountered by £ree rotors. In a

preferred embodiment the rotor 52 has a diameter from four



| ongi tudi nal axis 20 wthi'n the rotor guard assenbly 16. It is to be
understood that the rotor 52 can have any nunber of bl ades and bl ade
chords. Mreover the rotor 52 can be nmade of any suitable structural
material well known in the art. Preferably, the rotor 52 extends fronrthe
center of the shaft 50 outward to the inner periphery of

wall 46 in order to reduce tip |osses mhlch are normal ly eng%ﬁH§§¥g§H§
free rotors. In a preferred enbodi ment 'the rotor 52 has a di aneter from
four 22 August 2006 inches to ten inches (4 10") , but it car, be as |arge
as siXx.feghehB's) +ol R aFRIRs a&mrefbmablybeylindcénabeL@elhaﬂQESdSis

di sposed in the upper fusel age segnent 12 above the rotor 46. A fuel l|ine

56 | eads fggnrFggtfQ%L)taﬂkGQQneE@#ough t he upper fusel age segnent 12,
through thé rotor guard hub 44, along an upper turning vane 40, along the

rotor guard wall 46, al on r hRinRG wane 42,1 hr ugh t hesrotioy
guard hub 44, througﬁ t e omé#gﬁﬁsekgégn?ggnent - ? and into the

powe-rotant 48. in a preferred enpodi - eI cl.udes,. a
seal ed bl agbePosedt hBt HE ﬁ¥§§§hqg%%%f9§5 S%Bq grggt g% E%grgg'%ﬁfg ;

t he exhaust mani fold of the owe' - pl ant d be; g be
appr eci at e¢f- t h&t fued bl’aféi%ie585éeéﬂ§ur’e§°'&oﬁ§?s? EL qﬁ eggljurgl zed

the upper fuselage ssgment 12, through the rotor guard hub

44, along ean upper turning vane 40, aleng the rotcr guard

N 4
wall 46, along a lower turning vane 42, through the rotor

guard hub 44, through the lower fuseiage segment 14, and

into the powerplant 48.

In a preferrad embodiment, the fuel tank 54

- includes a sealed bladder 58 that is pressurized by an

external gas source, €.5., the exhzust manifold of the

powerplant. 48, described below. It is to be appreciated

that the bladder 5B ensures consistent flow pf pressurized

fuel to the powerplant 48. ° As shown, & pressure line 60

extends from the powerplant 48 to the bladder 58 and is

routed thereto much like the fuel line 56 is routed from

the fuel tank 54 to the powerplant 48. Preferably, the

" fual tank 54 is located as close to the center of gravity

nssible. Thus, as ths fu=sl

"

cf tha azerial vehicle 10 &s

level within the fuel tank 54 changes durirng flight, the

location of the center of gravity of the asrial vehicle

will not significantly change.



fuel to the powerplant 48. ' As shown, a pressure line 60 extends fromthe
power pl ant 48 to the bladder 58 and is routed thereto nmuch |ike the fuel
line 56 is routed from the fuel tank 54 to the powerplant 48. Preferably,
the fuel tank 54 is |ocated as close to tnp center of gravi 29 AugésttA006
aerial vehicle 10 as possible. Thus; as the fuel Ilevel within the fuel
tank 54 changes during flight, the |location of the center of gravity of
the aerial vehicle w |RAsnoshewgni fihcaRiburehadge. a4 SERSQFuR220 AsS
shown in Figure 2, a sensor bay 62 is established within the upper cap 22
and an avi oni st 8aYyiSledi siestiablhehepds hiap t B2 apgeaneadionicse haypead
fusel age segnent 12 beneath the sensor bay 62. Figure 2 shows that a

m croprocessof s 665t apdk spesedy M ncideuppbenicand hey thé. ubpeeovmrselatge
| east one sensor 68 and at | east one canera 70 are disposed within the

sensor bay 623%@%%,6‘?%@%1%5&12 Gt esr%gprgélggs_ﬁhe FRBRreC 2P dwslthat

sénsor 68 can ! sensor, e.g., an tical sensor, an infrared
Chomi cal. Sensbr MaHORRRSIRE s BRotrs GLRBPoE0 SRRERH dtie AYISREPE, oy
canera 70 can be any type of canera, e.g., a video canera, till
camera, ‘a di gf4al Mereoearner &t al@rgtt ANt FRPSOL, a?na c,%" oieefsaec?ne |
canera, a black-and-white video
camera 70 are disposed within the sensor bay 62. A
transceiver 72 extends through the upper cap 22. The
sensor 68 can be any type of sensor, e.g., an optical
sensor, an infrared (IR) sensor, a radio frequency (RF)
sensor, a magnetic field sensor, a chemical sensor, an
acoustic sensor, a motion sensor, etc. Also, the camera
70 can be any type of camera, e.g., a video. camera, a
still camera, a digital video camera, a digital still
camera, a color video camera, a black-and-white video
camera, a thermal imaging camera, an infrared video
camera, a night vision camera, etc.
| ﬁeferring now to Figure '3} inr‘a ’preferred‘
embodiment the rotor guard assembly 16 includes six upper
turning vanes 40. It is to be understood that the
preferred rotor guard assembly 16 also includes six lower
turning vanes 42 (Figure 2). Each lower turning wvane 42

is aligned with a respective upper turning vane 40.

Figure 4 shows details of the empennage 26. As

shown, in this non-limiting, exemplary embodiment, the




canera, a thermal imaging canera, an infrared video canera, a night vision ~
canera, etc. Referring nowto Figure 3, in a preferred enbodinent the
rotor guard assenbly 16 includes six upper turning vanes 40. It is to be
understood that the preferred rotor guard assenbly 16 al so includes Si X

| ower turning vanes 42 (Figure 2). Each |ower turning vane é% tgh@gned
with a respective upper turning vane 4Qs Figure 4 shows deta é

enpennage 26. As shown, in this non-limting, exenplary enbodlnent t he 22
August 2006 fins 74 radlall enpenna i_ncl udes o r nti,cal rld J
spaced ar GIRENTHEY avfer? %ﬁhu%?SPESUroﬁér”Fuggla §%gn£ﬁ$ 7 Qadq o
preferred enbodi nent, each grid fin 74 |nclude§ h Ilom/cel s
through wspelces rafdwves duei Agwerl it of Ehe aé?g%j €%ﬁ?£?% 165CAS ™ shown,
a single respective rotary el ectro-nechani cal servo-actuator 78.is

connect ed1t4Q earh grpdefem:@d'mmﬁqﬁxﬂﬁﬁﬁr8©ﬂcbp9§§ﬁte-’Ee?@o%”?éuﬁééelve
identical signals so that the grid fins 74 are actuated in unified pairs.
Each gridphiRa4 nbotalescéhroughe anmpdissit hathiett esds r &dicalsl yderénst he
-Iongltudlnal ax-is 1~0. It is to be understood that the powerplant 49

rotates tPfl&RE0r052 MU ch dyrjomi degnliche -1or thevserihalwn, a single

respective rotary electro-mechanical servo-actuator 78 is

connected to each grid fin 74 via a shaft 80. Opposite

servos 78 receive identical signals so that the grid £fins

A !
74 are actuated in unified pairs. £ach grid fin 74

rotates through an axis that extends radi ally from the

longitudinal axis Z20.

It is to be understood that
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52 which provides 1ift

rotates the roter

venicle 10. With the grid fins 74 aligned with the air

flow caused by the rotor 52, the aerial vehicle 10 can

take-off vertically and land vertically. During flight,

the turning vanes 28 can be rotated in unison about their

hinged ends, e.g., in response Lc a signal from the remcte

control unit 34, in order to change the d;rection of air

flowing across the turning vane flaps 28 and thus, rotate

-

longitudinal axis 20. If

.

the zerizl wvehicle 10 about its

the aerizl vehicle 10 is vertically criented, this motion

is cecnsidered yaw., On the other hand, if the aerial

vehicle 10 is horizontal, this motion is considered




vehicle 10. Wth the grid fins 711 aligned with the air flow caused by the
rotor 52, the aerial vehicle 10 can take-off vertically and |and ,
vertically. During flight, the turning vanes 28 can be rotated in unison
about their hinged ends, e.g., in responsfg to a signal fron22hAagust2006
control unit 34, in order to change the direction of air flow ng across
the turning vane fl aps and thus,,rotate the aerial vehicle 10 about
-its longitudinal axis %g_e -gFlgthEJ“aﬁri?ﬁ VAR clRe 10098 v Qi A§F the
oriented, this nmotion is considered yaw. On the other hand, if the aerial
vehicle 10 | SHeFEbaRal oft higd rnotfilawing cdhexrilegoughl | angdy Algesnt

The grid -.fins 74 can be used to alter the direction of air flow ng

t her et hrough dikeetien tie wiictcttbe iaemtdlchvehdcderi ad vidi drevElingg.
traveling. Thus, the grid fins 74 can be used to redirect the aerial

vehicle 10 duriug, vehéi galidl 16igld D4 Bohi Bentakd lidhedireeomehet elatial
transition the aerial vehicle 10 between a vertical flight node and a

el “system (b g L0 Bomarl M P Rl L9ty " g AR O SRR Y
(Fraure 2t 1t < B ient  Ciot na bl it ABRIS Ttr d0) RAGHaRe el
vertical flight mode and a horizontal flight mode.

Referring +to  Figure 35, one non-limiting
exemplary fuel system is shown and generally designated
100. Figure 5 shows that the fuel system 100 includes the
fuel tank 54 (Figure 2) and bladder 58 (Figure 2) that are
connected to the powerplant 48 (Figure 2) via the fuel
line 56 (Figure 2) and the pressure line 60 (Figure 2).

As shown in Figure 5, the bladder 58 is
preferably connected to an exhaust manifold 102 by the
pressure line 60. However, it is to be understood that
the bladder 58 can be connected to a crankcase 104 as
indicated by dashed line 106. Figure 5 shows that the
fuel system 100 can include a fuel filter 108 and a fuel
regulator 110 installed along the fuel line 56 between the
fuel tank 54 and the engine 48. Preferably, the fuel
filter 108 is installed between the fuel .tank 54 and the
fuel regulator 110. The fuel regulator 110 is used to
prevent excessive fuel pressure during start-up, idle, or

shut-down, and thus, to prevent engine flooding or




line 56 (Figure 2) and the pressure line 60 (Figure 2). As shown in Figure
5, the bladder 58 is preferably connected to an exhaust nmanifold 102 by
the pressure line 60. However, it is to be understood that the bl adder 58
can be connected to a crankcase 104 as ingicated by dashed $2 aagufh@006

Fi gure 5 shows that the fuel system 100 can include a fuel filter 108 and

a fuel regulator 110 jnstal] ed al ang e fuel, li 56 b en_t uel

tank 54 and t%&é?l@f?féfcﬂ& Igipé"feeorvaeorl’y, £Fﬁe #lltu%:" élﬁ'lttegrr %%el g'si E %‘?I g:(?

bet ween the fuel.tank 54 and the fuel regul t or 1% . The fuel r%gu%gt%%Sr
%ﬁ iy

110 i s used toNsSypFevimatexEbesitiget ueelivesssr etau POYPERIFNT

sh. ut-down, and thus, to prevent engine flooding or 17 22 August 2006
hydro- | ock. nokemvernd hreeelof i debrisosthat usad t adversely tabfeche thfe
delivered to the powerplant 48 is clean and free of debris that can

adversel y af fipstféhranper faridmid€eansban f @ fs pélne ofpcwesrgiicaver pld&nt adg &k
the fuel regulator 110. In 'general, the fuel filter 108 is situated so

that it can bg,dempygshatBspegiped, and, if necessary, replaced during
routine nai ntenance %? the aerial vehicle 10. On the other hand, the fuel

oot 110147 o L AP PR (oA LS Mot 2o
that it can be removed, inspected, and, if necessary,
replaced during routine maintenance of the aerial vehicle
10. On the other hand, the fuel regulator 110 is not
typically replaced on a regular basis and accordingly, is
mounted in a location within the upper fuselage segment 12
that is not as easily accessible as the fuel filter 108.

Referring now to  Figure 6, one exemplary,
non-limiting control system is shown and generally
designated 120. Figure 6 shows that the control system
120 includes a microprocessor 122 to which the
subcomponents, described below, are attached. As shown,
the microprocessor 122 is connected to the grid fin servos
78 (Figure 4) via electrical lines 124 and 126. The grid
fin servos 78 are connected in pairs so that opposite
pairs of grid fin servos 78 receive the samé‘signals. The

microprocessor 122 is also connected to the roll control

servos 30 (Figure 1) via electrical line 128. The roll

control servos 30 are connected so that all six roll




that is not as easily accessible as the fuel filter 108. Referring nowto
Figure 6, one exenplary, non-limting control systemis shown and
generally designated 120. Figure 6 shows that the control system 120

i ncludes a m croprocessor 122 to which thg subconponent s, dgsauglst@obe! ow,
are attached. As shown, the m croprocess P 122 is connected to the grid
fin servos 78 (Figure 4) via electrical lines 124 and 126. The grid fin
servos 78 areoctnmudct ed serpasrs sd0t hat reppdviet e palentitalyrid $ianadsvos
78 receive the same signals. The mcroprocessor 122 is also connected to
the roll contsighiltsessBP. (Figure 1) via electrical line 128. The roll
control servos 30 are connected so that all six roll 18 22 August 2006

control servos 30 receijyge éggqézgﬁlyi S, StRH! {AREYHIbe ASIDIM 18

Figure 6, the m croprocessor onnect’ed to the powerplant 48, e.g.

t he accel erator nd i |t|on emn 1 g el gelri 3 nd
136 in ordeFOPS‘eccg:rﬁcfoF Ot o;?é’t”’ziz%g‘r?r{en @;e’ofg (?hé %%%r%%%jé%fs]a?%?} g%@i s
al so connected to the sensor Sr gure 2),.the ca 0 (Fi re gnd
the transcei g8gd @W@Peéifﬁi‘iéﬁl 32nes7 B3 ge L 4GB L5d 1 éneﬁs ]ﬁtf; }I%

n1croprocessor 122 can al so be connected to a gl obal posjtioning satelllte
(G P.S.) systiam ldddéy eltectrioatrol the operation thereof,

microprocessor 122 is also connected to the sensor 68
(Figure 2), the camera 70 (Figure 2), and the transceiver
72 by electrical lines 138, 140 and 142. As shown, the
microprocessor 122 can also be connected toc a global
positioning satellite (G.P.S.) system 144 Dby electrical
line 146.

Accordingly, with the above described control
system 120 the microprocessor 122 can be used tolcontrol
the flight of the aerial vehicle 10 by controlling the
operation of the grid £fin servos 78, the roil control
servos 30, the engine accelerator 130 and ignition system
132 in response to remote control signals from the remote
control unit 34. Or, the microprocessdr 122 can control
the flight of the aerial vehicle 10 in résponse to a
pre-programmed flight plan. The microprocessor 122 can
also send and receive information wvia the transceiver 72.
This information can be control signals from the remote

control unit 34, sensor signals, video or stills from the




| i ne 146. Accordingly, with the above described control system 120 the

m croprocessor 122 can be used to control the flight of the aerial vehicle
10 by controlling the operation of the grid fin servos 78, the roi

control servos 30, the engine accelerator 130 and ignition system 132 in

response to renote control signals fromthe renote control ' ,

t he m croprocessor 122 can control thel¥light of the aerialﬂgéhggﬁgo@% I n
response to a pre-programed flight plan. The m croprocessor 122 can al so
send and regaive @ %g%hgno\éi‘réﬂ heh £4 BRSEEby efe Tavanthits ivHeor Matdlon can
be control signals fromthe renote control unit 34, sensor signals, video

or stills framithe 19_EZV$H9§§E 2906 camera 70, or anv other information
rel evant 6 t1 fﬁ%ﬁﬁﬁ: of The aéerial vehicle 1-0. Wth the configuration
of structure and nethod described, above, it can_pbe, appreci d he
aerial vehicle 10 35#”1akgeof?o%ﬂﬂgFéﬁdiggrf?caFP§9%%ﬁf§bv%b§ r%%?#ﬁ%
flight the aerial vehicle 10 can hover while vertical and transiti.o

bet ween acescriigsld f RPeNe. node iR HehofPRBAFAF LA ghfehodd e ' WhT*E *t he
particul ar CONVERTI BLE VERTI CAL TAKE- OFF AND LANDI NG M NI ATURE AERI AL
VEHI CLE asehécéien 1@hoan anakeesdrd baodi dads : agrcicpblllyy caffaBrever -

during flight the =aerial vehicle 10 <c¢an hover -while

vertical and transiticn between a vertical flight moce and

a horizontal flight mode.
While the particuler CON

TAKE-OFF AND LANDING MINIATURE AERIAL VEEICLE as herein

-

detail is £fully  capable of

shown &and described in

attaining the above-described objects of the inventicn, it

is to be understood that it is the presently preferred

embodiment of the present invention &and thus, is

representative of the subject matter which 1s broadly

contemplated by the present -invention, that the scope of

. the present invention fully encompasses other embodiments -

which may become obvious to those skilled in ths art, and

that the scope of the present invention is accordingly to

- be limited by nothing other than the appended cleaims, in -

which raference to an element in the singular 1is not

intended to mean "onz and only one" unless explicitly so

stated, but rather "one or more." All structural and

functicnal eguivelents to the elemants of the

above-described preferrad embodiment that are known or




attaining the above-described objects of the invention, it 1is to be
understood that it is the DreSently preferred enbodi nent of the present
invention and thus, is representative of the subject matter which is
broadly contenplated by the present -invegtion, that the scepauglist 2006
present invention fully enconpasses other enbodi nents which may becone
obvious to thpose skilled in the art, and that the scope of the present
invention is %E%?dFﬂ@Fyqﬂ)b%ekPPWFtéﬁtﬁPQRﬂh?EQQﬁQ%ﬂaqﬁmﬁﬁiﬁg dPpéiiFed
clainms, in which reference to an elenent in the singular is not intended
to nean "one arld aneyeypeesgdedacorpanated) harein dvedrebferengehand’ axe or
nore." Al structural and functional equivalents -to the elenents of the
above- descri bixtqridédr r ¢d erbodi eRebripaalisedr e bypowthey 2APr&@Rerbgusi]l aAB@a6
| ater come to be known to those of ordinary skill in the art are expressly
incorporated iefgbveby hefefenperanbfsart £oded  QebecBNCAPREEREId DY o he
present clains. Mreover, it is not necessary for a device or nethod to
address each r o] m t S by _t t
i nvention, for i é?% %Bgegéﬁbéﬁﬁ% sé%%@%ﬂﬁﬁegg%gggeﬁf gﬁ%iﬁé$§§§rFHeF#§re,
no el enment, coqgonent” or _.met hod step,Ln the present disclosur

r

i nt ended to HEFEIREY cHYENE e GBI i £Cr dghar &Pes eofe%@m@?sFﬁeI%f el |

conponent, or nethod step is explicitly recited in the
present claims. urthermore, no element, component, or

method step in the present disclosure is intended to be
dedicated to the public regafdless of whether the element,
component, or method step is explicitly recited in the
claims. No claim element herein is to be construed under
the provisions of 35 U.S.C. section 112, sixth paragraph,
unless the element is expressly recited using the phrase

"means for."




claims. No claimelenent herein is to be construed under the provisions of
35 U.S.C. section 112, sixth paragraph, unless the elenent is expressly
recited using the phrase "neans for." 22 August 2006 CLAIMS 1. An aerial
vehicle, conprising: a rotor guard assenbly; an upper fusel age segnent
extending upwardly fromthe rotor guard assenbly; a | ower f#fgqu$ 6@ ment
extendi ng dowmwardly fromthe rotor guard assenbly; at |eas ong 8
rotating within the rotor guard assenbhy between the upper fusel aga
segnent. :and the |ower Zusel acre segnent; at |east one turning vane flap
extending fromthe rotor guard assenbly below the -rotor; and at |east one
grid finCexi¥hding radially fromthe |ower fusel age segnent bel ow -the
turning -vane flap, the grid fin allowing the aerial vehicle to transition
bet ween B. verthcaérikli ghhindde amwdhee irgrigiontal flight node. 2. The aeri al
vehicle of Caim1l, further conprising: an undercarriage extending
downwardly fromsthe gubes aBeeimphery of the rotor guard assenmbly. 3. The
aerial vehicle of Claim2, further conprising:

an upper fuselage segment extending upwardly from the

rotor guard assembly;

z lowar fuselzge segment extending downwardly from the

roter guard assembly:

st lsast one rotor rotating within the rotor guard

g2 segment .and the lower

1]

assembly betwean tha upper fussl

fuselage segment;

at least one turning vana flep extending frcm the rotor

guard assembly below the rotexr; and

at least one grid fin extending radially from the lower

fuselage segment below the turning vane flap, the grid {in

allowing the aerial vehicle to transition between a vertical

flight mode and a horizontal flight mode.

2. The aerial vehicle of Claim 1, further ceomprising:

zn undercarriage extending downwardly from the outer

periphary of the rotor guard assembly.

3. The aerial vehicle of Claim 2, further comprising:
a powerplant installed in the lower fuselage segment

adjacent to the rotor guard assembly, the power plant having

a shaft extending between the lower fusslage segment and the



a powerplant installed in the | ower fusel age segnent adjacent to the rotor
guard assenbly, the power plant having a shaft extending between the | ower
fusel age segnent and the 22 22 August 2006 upper fusel age segnent, the

rotor being rigidly attached to the shaft. 4. The aerial vehicle of Caim

3. further conprising: a fuel tank installed in the upper fuseglage nt
adjacent to the rotor guard assenbly, 5. The aerial vehicle %fAﬁgﬁﬂéﬁg,
wherein the fuel tank includes a bladder installed therein, the bladder

being inflatable to prtessurize fuel in the fuel tank. 6. .The aer,ial

Vehi ol e of SRR SEOPRIERE SIMRTH nbhes TUGE 19401 ZaPHG L G bakhedeRo
tank to the powerplant, the fuel line being routed at | east partially
external to ¥PR $RR8HF. guard assenbly. 7. The aerial vehicle of O aimB®.
further conprising: a high pressure |line |eading fromthe powerplant to the
bl adder with n t Hehé ueériahkyehtielki gif flledsurde |fiunthesi mepmpoigingat | east
partially external to the rotor guard assenbly. 8. The aerial vehicle of
Caim?7, further £ofudlsi R@nk ainypaeletiapih Nl | agper t hesappge fssghage

segnent. 9. The aerial vehicle of Caim8. further conprising: at |east
one sensor Aspas&tk W NERet PELURPGLaS¥P assembly.
5. The aerial vehicle of Claim 4, wherein the fuel tank
includes a bladder installed therein, the bladder being
inflatable to pressurize fuel in the fuel tank.
6. The aerial vehicle of Claim 5, further comprising:

a fuel 1line leading from the fuel tank to the
powerplant, the fuel line being routed at - least partially
external to the rotor guard assembly.

7. The aerial vehicle of Claim 6, further comprising:

a high pressure line leading from the powerplant to the
bladder within the fuel tank, the high pressure 1line being
routed at least partially external to the rotor guard
assembly. e

8. The aerial vehicle of Claim 7, further comprising:

an upper cap installed on the upper fuselage segment.
9. The aerial vehicle of Claim 8, further comprising:

at least one sensor disposed within the upper cap.

10. The aerial vehicle of Claim 9, wherein the sensor is at

least one of the following: an optical sensor, an infrared



10. The aerial vehicle of Caim9, wherein the sensor is at |east one of
the followi ng: an optical sensor, an infrared 22 August 2006 23 sensor, a
radio frequency (RF) sensor, a nmagnetic field sensor, a chem cal sensor,
an acoustic sensor, and a notion sensor. 12. The aerial vehicle of Caim
10, further conprising: at |east one canera disposed mﬁthin_é?g &ﬁagéacap.
12. The aerial vehicle of daim1ll, wherein the canera is a% €At “One of

the -following: a video canera, a still canera, a digital video canera, a
digital still canmera, a color -video canera, a black-and-white video
thermal imaging canera, ari ?nfrared video canera, and a- night

canera, a
vision canera. 12. 'The aerial vehicle of daim12, further conprising: at

| east oney ﬁacr%@&e,ssg)rry@i& ns theuapper (Frsekageorsegmenignaltic Thesheri al
vehicl e of aim 13, further conprising: at |east one transceiver connected
to the mniLronrocesspry,and: exteoding shhrough dihe dnpasr capndled.moliomeri al
vehicle of Cai‘m14, further conprising: a", |east one global positioning

satellit%n ystemw thin the upper fusel age segnent and connected to the

. SO,
M Cr oprocessor.

11. The zerizl vehicle of Claim 10, further comprising:

at least one camera disposed within the upper cap.

12. The asrizl vehicle of (Claim 11, wherein the camera is

at least ore of the follewing: & video camera, a still

camera, a digital wvidec camera, a digital still camera, a

i

color wvideo camera, a black-and-white video camera, -

[41]

thermal imaging camers, an infrared video camers, and

night visicn camera.
12. 'The asrizl vehicle of Claim 12, further comprising:

at least one microprocesscr within the upper fuselage

segment.
14. The aerial vehicle of Claim 13, further comprising:

at least one transceiver connected to the

microprocessor and extending threough the upper cap.

15, The aerial vehicle of Claim 14, further comprising:

at least cne glocbal positioning saztellite system within

the upper fuselage seagmsnt and connected to the

microprocessor.




22 August 2006 24 16. An aerial vehicle, conprising: a fuselage defining a
| ongi tudi nal axis; a rotor guard assenbly surrounding at |east a portion of
the fuselage in a plane perpendicular to the longitudinal 5 axis; at |east
one rotor rotating within the rotor guard assenbly in a plane

perpendi cular to the longitudinal axis; at |east one turning?xane %b
extendi ng downwardly fromthe rotor guard, the turning vane aHgﬁ% |ﬁ§ one

end 10 hingedly attached to the rotor guard, the turning vane flap
rotating about a radial axis extending radially fromthe | ongitudinal

axis; and at least ox-fe grid fin extenddng radially fromthe fusel age
bel ow the turning vane flap, the grid fin rotating 15 about a central axis
extending radially fromthe |longitudinal axis. 17. The aerial vehicle of

Caim 16, futher, GG Ak Uedspsasihgge extending downwardly from
the outer periphery of the rotor guard assenbly 20 18. The aerial vehicle

of daim 17, fum Harsedamer deifiging pohengilanEinadta¥i®d in the fusel age
adj acent tq t 0 u %ﬁﬁ AyeLe Phankchayi pgraishalds
ext endi ng ?%t%g%%% g%gg %&%? a?gE%%Y?% the Totor being Boze.

the fuselage in a plane perpendicular to the longitudinal

5 axis;
at least one rotor rotating within the rotor guard
assembly in a plane perpendicular to the longitudinal axis;
at least one turning vane flap extending downwardly
from the rotor guard, the turning vane flap having one end
10 hingedly attached to the rotor guard, the turning vane: flap
' rotating about a radial axis extending radially from the
longitudinal axis; and
at least ome grid fih extending radially from the
fuselage below the turning vane flap, the grid fin rotating

15 about a central axis extending radially from the

longitudinal axis.

17. The aerial vehicle of Claim 16, further comprising:

an undercarriage extending downwardly from the outer

periphery of the rotor guard assembly.

20 18. The aerial vehicle of Claim 17, further comprising: .
a powerplant installed in the fuselage adjacent to the
rotor guard assembly, the power plant having a shaft

extending into the xotor guard assembly, the rotor being

rigidly attached to the shaft.

25 19. fThe aerial vehicle of Claim 18, further comprising:

a fuel tank installed in the fuselage adjacent to the

rotor guard assembly opposite the power plant.

20. The aerial vehicle of Claim 19, wherein the fuel tank

includes a bladder installed therein, the bladder being




rigidly attached to the shaft. 25 19. The aerial vehicle of C aim 18,
further conprising: a fuel tank installed in the fusel age adjacent to the
rotor guard assenbly opposite the power plant. 20. The aerial vehicle of
Claim19, wherein the fuel tank includes a bladder installed therein, the

bl adder being 22 August 2006 25 inflatable to pressurize fu uel
tank. 21. The aerial vehicle of Claim20, further conprisi ng%"\h&lﬂéet:}6 |éne
| eading fromthe fuel tank to the powerplant, the fuel |ine being routed
at least partially 5 external to the rair guard assenbly. 22. The aeri al
vehicle of Caim?2l1, further conprising: a high pressure line |leading from
the powerplant to the bl adder within the fuel tank, the high pressure |line

bei ng routed at e enpal i e f_rdglortagﬂ}_ard 10 assenbly.
23. The aerﬁ"a aé fptzl(ﬁaéa%&r%lzz further conprising: an upper cap

installed on an upper end defi ned by the fuselage. 24. The aerial vehicle
of C aim231.f uriheeresumr ivsiigle o5 4133n0.0rf8 1§88 COIPEFEIEE i t hi n

t he upper cap. _25.. The aer 0, ai 4, th o i s at
| east one of' tHe fé‘ﬁel oW %Lgr{ anc?egﬁﬁgga Escgrllsoﬁlg £be!] t NednkONBL! Skhg:

powerplant, the fuel line being routed at least partially

5 external to the rotor guard assembly.

32. The aerial vehicle of Claim 21, further comprising:
a high pressure line leading from the powerplant to
the bladder within the fuel tank, the high pressure line

being routed at least partially external to the rotor guard

10 assembly.

23. The aerial vehicle of Claim 22, further comprising:

an upper cap installed on an upper end defined by the

fuselage.

24. The aerial vehicle of C;aim 23, further comprising:

15 at least one sensor disposed within the upper cap.

25. The aerial vehicle of Claim 24, further comprising:
at least one of the following: and optical sensor, an
infrared (IR) sensor, a radio freguency (RF) sensor, a

magnetic field sensor, a chemical sensor, an acoustic

20 sensor, and a motion sensor.

26. The aerial vehicle of Claim 25, further comprising:

at least one camera disposed within the upper cap.

27. The aerial vehicle of Claim 26, wherein the camera is

at least one of the following: a video camera, a -still

25 camera, a digital video camera, a digital still camera, a

color video camera, a black-and-white video <camera, a

thermal imaging camera, an infrared video camera, and a




infrared (IR) sensor, a radio frequency (RF) sensor, a nmagnetic field
sensor, a chem cal sensor, an acoustic 20 sensor, and a notion sensor. 26.
The aerial vehicle of Caim25, further conprising: at |east one canera
di sposed within the upper cap. 27. The aerial vehicle of Caim 26, wherein
the canera is at |east one of the follow ng: a video canera?zﬁugﬁﬁbeBZS
canera, a digital video canera, a digital still canera, a col'or video
canera, a black-and-white video canera, a thernmal inaging canera, an
infrared video canera, and a 22 August 2006 26 night vision canera. 28.
The aerial vehicle of Caim?27, further conprising: at |east one

m croprocessor within the fuselage. 29. The aerial vehicle of Caim?28,
further cogpgsiVgsidnatah&ast one transceiver connected to the

m croprocessor and extending through the upper cap. 30. The aerial vehicle

of Caim29, further conprising: at | east one globag Eositioning satellite
system wi2hin The 3esbrhgechighentf anleiBnAdet EHLESENECTRG>SLHT:

M Croprocessor..+ jeast one microprocessor within the fuselage.

29. The aerial vehicle of Claim 28, ﬁurther comprising:
5 at least one transceiver connected to the

microprocessor and extending through the upper cap.

30. The aerial vehicle of Claim 29, further comprising:
at least one global positioning satellite system

- within the fuselage segment and connected to the

10 microprocessor.



